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«$a^ 6 fc* c t ew tr * stasis?. 
bww s ] 7 ^ - u > itmimx femm mre 

1-5 <0\,*-?tXfr—iBSM<X>$k&M1&. 
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2*ttfc*tt#iHttSL. ttSHflS««rtt)3i§-«xa& 

0, HUSBS2^^77-U>^^gS«-C I »^^7 

[Bttt* 1 0 ] fuSeS? 1 &&##&tei§&Tft D > M 
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m. 

[B*B12] fttatfMb**3R*ME*t, h;tx>, * 
yl/X ^>if>, 'VHf>. ^>^>. S^Cn^^ 

[SS*® l 3 ] ffiBSS 2 w -;vjfc*g&Tfc 



No. 6463 P. 3 



$#BS 2003-1600 

2 

[0 0 0 1] 
[0 0 0 2] 

>««i>&«SnS£fc#fflSnTU* (S- Ogawa T 
M. Furusawa, T. Watanabe, and H- Yamamoto. "Qbser 
vation of condensed structureof Ceo assembled from 

solution" Journal of Physics and Chemistry of So 
lids 61 (2000) 1 047-1 050WB) . 

[0 0 0 3] 

tt. Ce o ©MUX Ce oeWHJS*, 

fc, 6fl*^T2 OmmBi'Kl, 

[0 0 0 4] CG>cfc5fc, 7^-i/>*«rtB*t-r* 

[0 0 0 5] i>***flSfc$>C6 o Oft-tt«Htt* 

[0 0 0 6] 10- 1 3 0 6 ^&«9»ia8tC«. 

[ooo7) u*u mftfi*tt7 7-i/>*ft» 

[0 0 0 8] ftfc, C o o 0f«^a«> 9 5 SfiX^ 

«Ci**»6ftTV** (Y. Yosida, Jpn. J. Appl- Phy 
s. 1992; 31: L50S, " Scanning electron microscope 
images of Cs o whiskers" ) . 

[0 0 0 9] l^u ^cofiftteattfia&xaviss* 
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6^K:gft^TU>*o *<DfttM&£k\mXiO£& 
[0 0 10] 7<*n-t>t- y-fc>7U— 

[0 0 11] &Rffl«©^*W±&JR*S»G>fi 

[ooi2] Ssic* &BOiftti:, -tosffil:^ot 

[0013] ^nn^Bifla. 7 9-i^>ft«iisat 

[0 0 14] 
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- [0 0 15] *»W©»2S6Wtt. 79-V>£ 

[0 0 16] ZZKLs *5BW«)*3»Wtt, 77-V> 
*«tfaBSfcT*«*Hl»fe»*fc#fcO» (1) 7 7 

o s> 7 9— vxtmrnfflfifc-z ftm 2 sisEt ** 

fcttSXS* (2) SUSE^ii:B&SBm2g«i:^rail^ 

-*WH*»«r*xa. Rtx (3) ursat- Affile 

XttlitlO Sifi^fe £tt * « 4> ? ft * . 
[0017] **W0>W4S5Wtt, 77-U>^ 

«rt»#t-r*«?R»»*l9*K:*&o. (1) 
8SJ:?)fe77-V www*/h* a» 2 1 

i?§XS, Xtf (2) ^£®^««f£^2S!Ki:*@ : § : 

auaau flt3ttan!i*wa***x«e*tr2:t*w* 

[0 0 18] *»Wtt, 7 9-l/><«*LTV>*»« 

i^an:^ ftjse*r*# 

[0 0 19] «BWtt* JtEft*^a-^<*55M 
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2 wat ****** tue»«t«rE»2«a 

[0020] ry^r^j * rjggij cos* 

[0 0 2 1] 79-U>ft**S8Ktr*«'«ttftOK 

7,*- (FW) J tiTT*. ft*, 77-V>7^ttt 
±tUTfi»*WT*if^«(077-lx><D»««*^r 

&5rrs»^«©77-^>©^s, r^7 9-u> 

20 &d 

[0022] »6*»ft*H« 3 firr 
* 7 7- U ><D*M*»ft# s ft»ft#w»K::ff * *><o-e 

(0 0 2 3) 77^l/>l:H CeoRtf 

C7 oa±©4T©B*73- U>3W**n*. *fc* 

[0 0 2 4] »BWfc*tf**»Stf*ft£Wte* 77-U 

[0 0 2 5] fc*** 7 9 - W>©»ttttfeH 

[0 0 2 6] #JM!lC*a»*lHKfctt* 1 nmSUz<z>#. 
(77><& hit) 

[0 0 2 7] S6MSltV^mtt^77-l/ 
[0 0 2 8] *»H(DJB lRE^^i!^ 7 7-t^>£ 

£ft*. 

[0 0 2 9] *»S2S5?li ^KSr^-r§^7- 
U>©tt*«fifc*6ft**«ttaK«*'b<0T»». 
[0 0 3 0] *7 7—U>©ihttllfaJ4, * 

[0 0 3 1] *JgWG>»2»«fc:j:tifcL 77-U>^ 

50 fliaBK^rsftscntttt. »«t#-r*7?-i/>o 
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[0 0 3 9] *«WOfB3ffSWC*;*xtf. *1* 

[0 0 403 *as?uo*4»Mtt, vj—vy^Mti^ 

[0 0 4 1] *>*>S«45BW4* fS3f£g8£)fc&LT* 

west wsa»«tHtE®2»««^«:a*jsaa3gu* m 
[0042] *»wo»4»WK:*nff. ffsxn^n 
««irT*79-i/>©iMWft*esfc. *o, an 

[0 043] 
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(fw) e^tr, ] v 3a»3B»«RMike«Kxatt 

[0 0441 (1) SSlfSW 

[004 5] (1-1) 77-!/>7<t 
*»Wfc*^*#A*07 7-U>0#fSfitt» 

[0 0 4 6] *»WC**S7 9-U>^>*<SSJ4. S3 

[0 047] *R«te*>rt>*»ttfcl4. 3 nmttl^ 
5 0Mi»»-t<&*^ S.I^2a±^S^tnS<Oit 

(7*^2 hit) £WT*#*tt<0»tttf*&**i»* 

20 [0 0 4 8] 77-1^>©*(SST»oT, ft»t:#T 
[0 0 4 9] **W©»l55IBteJ:ntt, 77-l^>£ 

m#K#tT9smmntt+ 79 

-U>CD*aa-C»*0!>T» 79-V>W#0»*tt* 

[0050] »Mraau ^*^«»*«cD»fitt, n« 

50 #3 nm~" 1 0 0 0 ^m, g£rt>*5 0 urn^2 0 mmR 

0 0 Mm, fi*#* 1 OmmSX^*^ htfcj&T 

[0 0 5 1] *JBWTB, efi07*^£ htt<hbT2 

(a^st [oooi] «fcd£fi^ifttufc«*fc, m 

S*»fcSf4ti*aftOf£l. 6 3 J:Dt>^c*^«[) € 

^ 7<^©WKte**6. 100> 2 0 0, 3 0 oleosa 
[0 0 5 2] ^^IBHfiV^KO^att. *ttE»I«)ft 
[0 0 5 3] «8W#0?W^K:**itf, *^**A«<0 

ttati« 79-i/voia*3t*fl*a*«MSrt»tb, 
nfc. 

[0 0 5 4] »*«|f^AOS»Sdlt, gM^S 

5^ ?^?r, *«aajo©**ttft3rr*«»t^D. s 
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[0 0 5 5] ^JE^K***^?— W><5DSf-&#3>J!8& 
[0 0 5 6] »»«MB. Wt«, *bfettG>ttfi<&Wf 

[0057] 7 5-i/>cossi&**, fe^«BH^ata 

[0 0 5 81 b*U *«W*i&WKTtt* «<D?a.- 
[0 0 5 9] *»W©»l»WK:t4- 
[0 0 6 0] *>**fcttftttG>lMSatt. 

[0 0 6 1] ft*<f»k:iB-rs«)©T»*«) 

RSHS. ttKBK. ^ffitfC^giSl 

[0 0 6 2] **W0JR#t*W4. £«*?R<SB£-e« 

[0 0 6 3] 5B»T**»antt. 5ft««tt-t55v^ 

[0 0 6 4] *3RH0ftffttfltt. KE#y hTVXK 
-fir) ^ «ffiTiz?5y^Xfcfc*K* % .y hT^XT 

[0 0 6 5] (1-2) 77-U^^W- 
^55TH 77-l/>'?>f^-?:> -tSfi<&7?-V' 

[0 0 6 61 #5SEK^*77-Ix>£*X;fr~tt. 
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(5) WB32 0 0 3 ^1 60 0 

<S 

[0 0 6 7] *S8M^* ; 5FWtt, ^.g(^*V^c055t 

a. «*sa*oFw*qK*jRtt-Dfc*ae*r*ct*« 

[0 06 8] (1-3) 79— V>:iV£-f 
/£>fX#- (FNW) fcBf-K. 7^-l^>0-<X^- 

[0 0 6 9] #58flK:***FNWI4, 1f7^u>^ 
-f Xco^S : fe^T ; &7^— ^> (Ceo, C7 0, ^-<D 

m o#««atr»*. ssk. fnwh 
[0070] *-#>ss$t«> ^*&s$ma«££8 o o 

-3 0 0 ox:<Diftt^m&&w*%zLt\z£-?r&z>%> 

[0 0 7 1] **M»w^5FWar/FNWtt. 77- 

fisnftajjtTcw^tnaMjSjae^i"*- ba**K, 7? 

OHWl 0-130 e^a* 
7 5 - V i 93 s a* £IM4*tt K IS9J 

[0 0 7 2] ^-#>t/fa-m ^777<h^ 
?-U>#T*Sm«n*FWRtfFNWfctt£<» 

[0 0 7 3] 7?-U>»4lS&«8ttl*£<, 

FNwfcttfsa&^frftbtt^fc*. smaswiK^ 

[0 0 74] Sfc, FNWH fffiffStOfiV^g^A: 

[0 0 7 5] FNWlt $WCm^£(D7 7 

[0 0 7 6] *»W»C±*FNWtt, S^*»BS6, fll 

£ D *fc. FNWttflr«»Rtfls*te-&*fr»3» »»t 

50 T$>^>. 
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[0 0 7 7] FNWii*S*t?*5©T, ffi^TC^S 

[0 0 7 9] Ceo fc* £ 

£##rt>oTV*£<PT, Ca o ICfc^PNW (Ce o N 

[0 0 8 0] Cc o*^^Sn^FNWC[)^^ T 

j mum xo^^^^rr^s^fiBgT^^o 

[0 0 8 1] Ceo &&\±T)V% U K-T/T* Jl 

[0 0 8 2] 7S®mztV>hmk&*$m®&lZ#W% 
[0 0 8 3] F NWWfc^WK^aST£ - £ #pJ{£T?& 

[0 0 8 4] FNWmtttEIStt, &&&&&\z8k 

[0 0 8 5] £$\Zs Ceo NW* Ictete^gte^A 

\z&&tm\z&&'& j z%%* 

[0 0 8 6] Ce o NWOIS®^€V^e^$S 

Scire***** fiS^/Jv^<^^ < J:SSt^«T"r«^ 
[0 0 8 7] (1-4) C7o7^-1/>O^X*- 
[0 0 8 8] ®Stt^i95<, te^P* 
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[0 0 8 9] (1-5) *£SB 

[0 0 9 0] +$SB^ «»*07 9~ 

[0 0 9 1] +SSfe*T«*ffi©iM*ttfttt, ffiBB* 

aspo«v^9—v>osM*»afcttD. *®*s 

*0 [0 0 9 2] *fc, i*«*f«fifltt- JfcatK*i?S< ft: 

l:, d>*«*H*ttattt i»WcMffcfcHe* AT* C 

[0 0 9 3] (1-6) SttSftlSft 

[0 0 9 4] »*«79- L^>OWtSr3:, J?£Rtf7Ft£ 
JO «&1CftlKStL&V*, Wt«* 1-5 0 nm^JS^cD^ 
9 ^*CD 7 9 - V >§M*tta*** 1-10 0 tfcfifr^fc 
«nT»#S*l*. l«tO*V>Sfit ltt©J9LVii5tEt 

ott^e**. i-io oaa*a-&foanT»fife*n* ^ 
[0095] ^«a^H^6^«K9iNais^ » 

[0 0 9 6] (1-7) ^Sfcift 
*52^Ttt. 7 9-l^>0#W»ftfc5Fl«»ft**1i:* 

[ 0 0 9 7 ] ^*^tt«*«tT7 9-^>^ff«fea 
50 [0 0 9 8] 7 9-l/>^^tea^SE%l : £:H-y-r 
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[0 0 9 9] Sfc. 79— W 

[0 10 0] (2) #2SSE 
MHOSi29IW^ ^«rr*79-l/>OM4«* 

a * s «: * mm w& k $ * *> s>t * * • 
[oioi] *»w-e«* »tti*B^*nt3Bfe-r*- 

[0102] 

[0 10 3] *2RWroft»J8B8tt. 79 
[0 1 0 43 (3) 

>*^f s ^ ; * - b >hm xo* * o$s§i&mmm 

[0 10 5] **WOSS35g9!1?tt* 7 9->>£*S/& 

[0 10 6] *5BWTtt. 7 
9-V>*#tfS#fc**#*# 3 ft^*"^ ttSBK3 

»^79-i/>co¥«aT*o* «HE*Ba*™* 

[0 10 7] ajcfggm** 7 9— V>£8fc£B*ii"* 

[0 108] Sfc. *R?mi* S2j$^tr, 

[0 10 9] (3-1) KS- 
*«9!T14, JH»i:UT©79-U>tt, Ceo. C 

5. 

[0 110] (3-2) SglSJS 
*^6&til*J;K A^SttttStt* 

a. x«2a*a±o*«^iB^s«K , Tr*«T*c:tTW 
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[0 111] 77-U>©6«« 

[0 112] *RSfc***&««£LTtt, #Stt» 

[0 113] **WK*^S*l»IKtl/Ttt. h)V3L 
> v ^>v>, ^>^>, 

[0114] w;»ii<n siwi wvx>, 

[0115] (3-3) 

[0 116] *»577-l^>«l*K^ 77^1/>^> 

9 — V > * . 
[0 117] (3-4) 

7 7-v>cd»i:H « l B«a^©«if'C 1 * 75- 

[0 118] (3-5) fg2BI& 
j<? 2««ttt. 79~V'>£*Sffi¥LTV>£ 

[0 119] ft>**tt2)&Wttt 7 9-^>^ft»K* 
Jfttiu 79-V>€»^tUB* (»»•> #**V*|«* 

[0120] *^*fi**tUTtt, «tt»mte*v^« 

[0 12 1] *5EW»w*^*jB2*lKi:l/Ttt- 

;k 7^;v7^n-;k -f yyne^n-^ 
if y ^-;^<D#fiiS7;V3-;^ e <k o ^Stf ns 

[0 122] (3-6) K^J 
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[0 12 3] (3-7) 

[0 12 5] *©tt, fH2ig&£ 

a. 

[0 12 6] (3-8) 

co 1 2 7] (3-9) m-%LRm 

[0 12 8] #jfc*«-WMB0U *l»«fc»2jgflE 
[0 12 9] ***K-JWHBH» 

[0130] #^»*H/>i&K<DaL-&-&tt, n 
[oi3i] «bwk*v^*je-»jp-e^ yy-i^> 

[0132] ***a-tt^Htt, » 2 &t&<Dmm 

[0 13 3] 7 5— 

ftfc* C©»l!Wtt«K* t **«JB2l*««&«V^C 

CD n Ktt- ffilffl * tl» V». 

[0134] (3-1 o) &i®utm2muto&is 
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4, MVX>, *lsU>+ ^>if>. ^\^>x 
>R«^>V- fU;V*^6»;*»J:0B«n%5l>*< £: 
fcl8to*St*>5fc**i8S£U Sg2igtk£* -fV7n 

s«n^> < t i t — s ^ s t r 

0. 8 7 gem" 3 ) T, »2»«*«-fyyDlf^7iV 
(SSfaO. 7 9gcm" 3 ) Tfe^ 

[0135] (3-11) «r iti&fr 
7 7^l^> ; £«*SiRtT^^»^^«fai^^ ftfi 

(&RT?**75 — U>©ML MSXteffi/BS, S§1?§ 

[0 13 6] 75-l/>*«J»»t'T*«SS«l«OW 
Btt. ^ (*52 1 < C) Tff5Jlt*t1?««* £f£b< 
It, -2 0 < C-~7 5'C*>«& £D-JS5?S:b<te. 1 
0TC— 3 oro«KTfr5 B 

[0 13 7] W^A 77-W>CcoOW«^ 

T. <77 r nt";V7;^— ;i/*3mL*inrt"*0>*i»* 

[0 13 8] *f8BT?tt, #S#»©*rlH*#*Jff»ft 
jfcfrte8Cfe1-*j:fcic±D» ffc##fr<*fi£Si£g£ l o 

<f*b<»4l 0-40 0Mm/h, H«?i;b<te2 0 
0-4 0 0 /tm/hit5ui*^*«. 
[0139] (3-12) «Tffl®S 

co 140] **ssB»4, *«ao«mitti»c&^. 

> U 3 >Sffi^lC "jyy*7-f -Sffi^^fc^ TflsKL fc 

v< i; p >c - h ;n^«f x*^e> / ^ - h ;w*-f Xco a$ e 

0 OmL^Olf— * — «ffl^«c:t*^T?**, 
[0 14 1] /W7;HK*oaft*«ft 

[0 14 2] (3-1 3) «iar*«iBtm 



— B— 
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*#B9 2 0 03-1 600 



IS 

-f * 6 w ct o a ff n* < 

[0 1 43 J ^S-W^^^^IHA-ett^UTVi* 
[0 14 4] **9J0«#tf»fi* 2a»-t<D»«!it** 

[0 1 4 53 *JBWCtt, IB UWSt-^as 2 *«t 
[0 14 61 EtfJfe^g:, 

[0147] nits « 

[0 14 8] *589TCtt* 7 7— V> 4:fl$;£gs£ its 
-fir) £hT'&2>C frir*9H&W>1tft 

[0 149] (4) SS4SS9J 

[0150] a^aa*ittfflw±* psm«* 

[0 15 1] *58W*<OWWfcJ;nK, J8?*ffl«»4* 

[0152] (4 - 1 ) &JSM£3U4&^Kfl;*&& 
*§?SBTtt, ttfij8S€«irr*fe»e, 

[0 15 3] 4BJB«tl/Ttt, S3. 7;U5-*A* 



75 



[0 1 5 43 ^Rlgfbtttt^tbTtt, **>»SW3 
[0 1 5 53 (5) *9R9f4>*JHtt 

[0 15 6] Ceo77-V>»)^^*H^i*UO 
[0 15 7] C« oNWRtKCe o 0***— ttSSteJto 

[0 15 8J Cm^^X^H aH*<t*»»cffft 
[0 15 9] C e o ^ - 1 U V f57 / -9t J: 

C 7 o*W^7"V>i:t)M:IfflT§^ 9 77 
yirxona-f Hg{S*77— V>^-f7L*-k:n-^ 

■fe 7 £ V 9 X^ 7 a V >7 Ts^^-V&fcl&t* C fc 
-fcAK. ^77,v *U-e— iOD****#«U 7 7 



-9- 



2oo6#i 2^ 1 98 mm 



No, 6463 P. 11 



(10) 



4#BU2 0 0 3- 1 6 0 0 
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[0 1 6 0] 

Eft^T*. Bltt, — «6E>«5W#» (7 7~V>7-f 

KDK^S'C 5 *^.. H3li» ffcB«J8B<£7 5— l^?^ 
^©*SEeTH*a (S EM) «**i"HBftffl9ST 

H4l±* 7 5— W^-f iT0>S EMK«k*X*;V 
^-»SlX«»^#f (EDX) »**3«-y9 7T 

B5tt. 77-U>7^*0»*X*H3WB# 
(CuKa) B6I4, lfc&L?t75— U><74 

oa#»«i68«*a-riaB ft » * * * . 

[0 16 1] 07»Ceo 04 RtfCa ot/^ 

c g o +j 04 0jw*TB«*«fc«*"BBtt 

/g^jfcTfet), (a) S:tf (b) ttHSHFB** <c) 
J±l(IBl»MJ;T«IHilrBUB*art". 0 9 14 C « o ±/ 0 

[0 16 2] E31 OttCe o **-2KWV*** 

lttCs o*/****-©M*TB«»e**"B 
Bftjawfrrr**. 

[0163] EI12 (a) ttCe oJ-/04X%— 4>rS 
(b) tt (a) «c>7*;P*-3SK«FFT«*STB 

«s^H«tt«£*TBBft«^R^*D* < a > 

*SB5£, (b) 6* (c) 

(d) ttWR«»B*f»*»r- 
[0 16 4] B14tt*tfW8H*C6oNWOSE 

M«*^TBEftffl H15ttfflVfB»S* 

(0 1 6 5 3 01 6tt3£*»lnC« o NWCDTEM^ 
)&^t0S^?ST*^ ft mi 7l43£#fRiJDC6 o 
NWcr>BBft«9ftT*0. (a) BHRTBMft, 

(b) liFFT^t, Bl 6t4lSS5 MmCOCs o 
CMX#~ ©I ~V&&T&£, 01 9142 /im. 3 /z 
m, 5 tLin<D'&&(OB03f$&W\C e o 04 7>fr—$> I - 
VflttT?**. B2 0ttC7 0»«*»ft <^EP) OB 
Hftffi^JttT*0. (a) ltSEM«T»0. (b) tt 

(a) OifcMSrC**. 02 lttCr o NWflOBBftffl 
^S-C»0, (a) (iSBMft. (b) ItHRTEMft 
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&i;FFT»m, 02 2«Ct Qj-S047s%-<0 
BBWBWrfcD. (a) ttTEMflSIHrtfcD, 
(b) »±nUtt»OBS«»«T?fet). (c) tt (a) £ 

[0 16 6] H2 3ttC7 o t/*?<X*-©BBfW 

«»#<07SS7-UxSJft« (FFTS) 
(b) tt (a) O«^tft-C»0* (c) 14 (a) Offi* 
«TS*. B2414C7 ol-SO^At**- OTBM&£ 

KTfSD* (a) ttSEM«TC*D* (b) tt^EPAT 
^UfcBS^Oifi^tS^aO, (c) ttflfflJBTSUfc* 



[0 16 7] B2 6tt*18W60Ce o»«fiO>SEM 
fcfc^BBWBWT*?)* ^Hlr4PZTy^«:« 
-To EI2 7l4HJE#l6 07-f ^VtCe oiSOSEMft 

[0 1 6 8] 0 2 814> Ce o B©KBS EM« 

20 fcjR-TBBft/B^jSnrfctK (a) tt*£*lcJtttW*S 
fe+^«rt"*fttttt»** <b) tt*&fctfcW»* 
#^*3SW«**r*«H*»a*^ , f- 0 2 9H Ceo 
©TGRVDTA©»»«riB**3R'ry57T?»*)* 
(a) BScOCs o (b) HtC« o 

[0 16 9] S3 OfciCe o Sftt^l&OFT- I R7>^ 
Phfr-Cto*. H3 ll4Ce o:J-/£>f X#-OTEM 
( 2 0 0 k V) StStBBWBWrt 0 , ( a > tt 
B4HFIK*« (b) 14«R«BW?Ifl#rB»*5<T. B 
30 3 2 *4C 6 o ft=F(D "2 + 2" ttiDBMblC C « o 

[oi7o] aaewi 

n-;V4»*>tcSn^ Mbt^ BtftH~* 9 ttfHBKft 



[0171] h;vx>— f v^Dir^T^^-^Bfc 

40 . 

[0 17 23 0114, ^CDW075^V>7-f i'Offiit 

fits (owm) (om7;nsi^€ft^T» 

[0 17 3] m2(T)A\Z^^\Zs 
BSB2**Cc o fe*trh;vx>*tt (SS^O. 87g 

cm- 3 ) ngss^yy^iPT^^ 

50 B3&CE)Bir. »B4^*J58SnTV^ Q 
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[0 1 7 4] S2 0B^DG>-bTlc££M®te> SEflGOfc 

B10?RflJS)6*fftl* 0 2 B iCa^T <fc 7 
*JWK*6K, 77-W>7<^7Co£jS*tfg*6n 

[0 17 51 0 2(DCte2 4B$rag£>fc£>> 02<DD« 
5 3D5|9&GDfc<2T&D> 2 4BH8MCtt, Efc6Lfc7 
7— V>7-f ir8iWB»Stl* 5 3B#PBft^tt. 77- 

[0 17 6] 77- lx>7-f+£SEMfc.fc-3T##rU 
fc 0 @3 0!?SEMfRfc«"f«J;5^, 77~V>7-<Yte: 

/v_o 

[0 17 7] T7?-l/>7-f -VtSEMKJ^TEDX 

- V > 7 -f I 7 ft JH^ £ & o T V Z. i tfjHfti? fc. 
[0 17 8] ^HM2 

1 0 OmLtf— *JI1V>T\ 75 — l^>7-f-V**fi 
[0 17 9] $J2 cmC&:6£0)7^-V>7'f , Y#, fi 

-v>7-t^6«"Brr«ct^-c*fc- 
[0180] &m<oteth£\±* $mwi tw&oy 

[0 18 1] 77-U>^<tWL. ©*JR©*^> 

[0 18 2] N^ftCe o f^SWflt 
a«»l. 4 12nmlf*§. — **HOTG>75 — U 

AT^fBTft***, a=l. 422±0. 0 0 3 nmtft 
ofc, ft^fifttt. jK^Ce o CO^Ot^-cT, 0. 
0 1 nmH£fi*KUTVVfc. 

[0 18 3] cftS©£A*>*K 7 7"*V>7-fW?C 
STfepT, TcOCe o»ftiaBH- OftTS^^ 
[0 18 4] Cso*HHl**fc5m»*»^T^* 
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[0 18 5] ja&fiUfc7 9-lx>7-f -V*S8*H«fi"e 

s^t^o m 6 ic^t^ 7 ic* 77-i/>7-fm *9 

2 0 0 wm<OS> $510 mm0S$ ft^l/Ct^fe. 
[0 18 6] ±»UfcJ:3fc* *»W079-V>9< 

T*. Ufc*bT, «£*C0^S3iS4^mh- , ^tt^ 
frfcSC 2 0 0 umh - » *-^-©*A5»K*^|j8 

[0 18 7] ^«W3. 

07-1 3£S^»f*fi^JW£«*"77— u>»>>rX 

[0188] 77-l/>tlTC6o^V^ fl 
($52 lTi) fcT, 1 0 OmLtf— 2r-fcC6 o <Dh)V 
20 X>fflf0&#t6 OmL^An, -fV^Dfcf^T 

® t -f V 7*n tf n — /KDSffi SrJgfiS £ * § . 
[0 18 9] -f y^Dlf^7^3— Jt©«mK«*6, 
Ce o <DCMX#— fctfCe o (C 

x*-o«a«^8i*a (s em) 7 

[0 19 0] 08 (a) oa»VHSfttt (TEM) ? 
J0 JfitlC^f £ 7 fc* Ceo N WGOi&SteijS) 2 0 0 nmTS 
«. H8 (c) <9tllKttffH#TH& (SAEDP) »6 

n*. ms (b) ©a*:Hr*jaR*««bT« 

[0191] Ceo NWl4dcfi«l*tSt7?**E , T: [ 1 1 
0] c"T?«.^o C« oNW® [1 1 0] cScSiS 

l:»-?T, Cio^TPPBIB^. FCCfi9iSc^)C6o» 
? tt«*Cjt^T 1-4 ^^S/JnUXV^ c t*»Nwr«. 

[0192] y 5-i<>y j zjj-(D&&\z%^zm& 

<77 p ot:;i/7;l/3-;l/© < ):5^7 7^ U><0 

50 *5-*^*jK*«^TfeA^, 
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[0 19 31 a^CDHSCDCe o£Mfcg&tCO^T* & 

hhEmmrcfyzifl* ce oc^^-cassa*^ 

— fiTFOC <s o NWC>£<&te, 1 Q c m^^OTO 

[0 19 4] si l^gia^^at^a^Hvc^Ti^ 

ir> RUffi^i&MS*SK2fUT, t£SaVh£frC e o N 

$ns. cnii, asv^cs o Nw^s^^ss-rttH^ 

[0195] Ceo NW^S^figSiS^^fi^ (H 

rtem) mz®i2\z7£t. mi 2 (a) kwt&m^ 

tft<0HRTEM<SL HI 2 (b) «^-fM-fflIUfe 
&g7-gx»£ft&(DHRTEM&Tfc£, 012 

(b) \z. ft&&<Dxwum*$t-?<-znT^zz:tfrz> 

ttfrZ>£5\Zs (0 0 2) MoB^RS^St^UTV^ 

cn«, s&ss&KVfTfc (002) m^IS/s^e* 

[0 19 6] (0 0 2) ttia^RStt. (0 0 2) 

Ceo NWCDgi^ (0 0 2) {Ex*;i^-ffiK<fc 

TjTat>n«e:fcB, ffifitt** [i i o] wvx>%z-t 

[0 19 7] COJ:^tr, «HMBfit3&«»^anT^*^ 
[0 19 8] Ce oNWtt*fit*fc#Vn:fc»4 5 0TJ 

fc, CBoNw*!ftaTatt4DXb-caL»UT, 
[0199] bisccso NwoiteStosasHte* 

[0 2 0 0] 6U:4>J:3IC. C«oNWH 8*Tfi 
ft»«tt**#y-T--W*l>*T**. Ceo 

fcHflscDattwxiwrcit*^*, 

[0 2 0 1] SiBW 4 

01 4&tf 1 5fc?Rr«fc3fcUr* CGot/^-<^ 
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22 

oT^*£#*&*L Ltt^*^::*#r* 

[0202] fi&foce o b;n>s«iMyyae;P7 

temcd^u * Hic*^Tftifst»oa, ®sr*« 

[0 2 0 3] t9«tl/T. HI 4t«tJ:5l:, 
3 0nm^C6ot;'?^^*- (CeoNW) teft^s 
/0 ¥^2 9 /im^ffitffc»*<^teTSS. £fc> 133 1 5 K 

[0 2 04] g||W5 

01 6 — 2 Olw^ri'S ttTv CeoRtfCvot; 
&-r^*— OWtt^jaSfc^^TIW^S- Ceo CD 

h;Vx>»W<fc*lwU&?^>fc^/Va>«liB (PZ 
T) % SWP\zH-7S9n>y-*t Xco®S€*r^C 
isoO^^W- (Ceot/^>f7A- CeoN 
W) WfeflcUT^-Sttt-ftBbTViS (K. luliyazawa e 
20 t a I., J. Am. Ceram Sot , 6403 (2001) 30371) • 

[0 2 0 51 3&£. C6oOKto>fl»BSi-fV 

^aif^rjvii— ;pto>*--iBuiLia*ffa3»» (»-« 

AtBbTV^ OCMiyazawa et al. , J. Mater. Res. , 17 
[1] (2002) ) . 

[0 20 6] *-JK»B«f ffittfc J: 0 C e o N 

wic3*&£F-:7rs;i£. wc 7 o ojxx-o 

[0 2 0 7] a^SROKlDtt. Ce o<Z>h;VX>i§*£ 

[0 2 0 8] g^tUT, HI 6£5*T,fc5£, igt^7 

W (I-CsdNW) *t»S*l*. 
[0 2 0 9] il7OI-C6 0NW^)HRTEMil: 

^tJ:^i:, I -Ce o NWtta&o&BIHBS (0, 8 
7nmtl. 16nm) fcWr* (0 0 2) tEl£>3£5 

[0 2 10] 01 8Rtf 1 9 fi§5/im©Ceo £ 

Ei2/im, 3jctm* 5 nmW^O&m 
iUC e o 7s*)— (O I -VftlS^^fo Ceo^-fT; 

[0 2 11] ««!9}R*^OC7 o 
50 C7o»*«l#T»»U h;pX>C30»WOfiS« 
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JH4ffc*t>«*S1i\ O-OOImolL-^Cy ofiS«Jh;VX 

ICTlBOTl/TttRft^fl-fc. 02 0 (a) t (b) 
fc 9 0 itxnHi©fiSS9T*Cr o Tfc 

sp*9Hai09B±292nmT»-pfc. SICCto* 
[0 2 12] 

[* 1 J T E MfiSfc££ C 7 o iP«W||*fle>ttTBH 

Millerfigc (hkl) dhk 1 (nm) 

(111) 0.965±0.049 

(002) a 896 ± a 079 

(220) 0. 577±0. 025 

CCT, (220)BOffiiffi (dm. 0. 577nra) *Wctt 
*f* W»ft W*3i*a (fee) G> C 7 o (tt^Ra 
— 1- 4974nm) CDffiBBfS (dzzo. 0. 5294nm) fcffiV*. C 7 o 

[0 2 13] »8y8»*6©C7 o 
C7 o »**»»T«N*U, h^X>K 3 O^WOJg^ 
4fcSS»lC*D 0. 001fflolL-^OC7 o fifth /!/ 
x>»K*»fc. £CDfiSfD®ffi£2teK:»S*UT, CO 

fc. 

[0214] 121 (a) C 7 o cD:h/£^ 

(C70NW) (DtWfcJteire**. 02 l 

(b) fl5HRTEMft*6. C 7 o NWfi^rtfittfJC 

[0 2 15] 02 2 (a) \Z, 1^-fK^U>^XOU 
«*»-?*ISftC7 o»««ii (Crot/^xa 
CtoNW) <OT£M«*3*-J\ E2 2 (a) £ 

(b) ©*v^Bn?*bfc«3ftiat*<jSauT^»«c:t^ 

E2 2 (c) ©«^aio»fH*»a* C7o^yc7-r 

X#-$>fifcfitt** Cl 10] TTfcSCfcjWfo**. 

[0 2 16] E92 3fc* Cr o C< *#-<Di6#*£ 
ttSBttTHttttfll (HRTEM«) 02 3 

(a) ^T^Ufc^i:XT77 p i!)«$nT^S 
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(13) 2003-1600 

SH«»^T1*fcC&*i£»**- ^2 3 (b) tt» C 
t o JH^OaflBMW. fifefilfcfrlRlfcl- 0 2nm7? 

§23 (c) 0*S»CSTJ;5 

«c. c 7 o NwcoRg^tt^, c 7 o ^©aw^ta^isi 

[0 2 17] i2 40TEMft[^ti^^ C?oN 
[0 218] 025OC7O t-/^^*-^)SEM? 

bo (c) \ts ctD^aisat*x6n*ttJS*^c 

S*f ffl UfcCzo jfgftTfc* £^tL &n^ B 
[0 2 19] jOBW6 

6 o3MI<M^fc^T«'<*. v /;u • yjwfcfc^sp 
ZTWBcofWBKfi^T, Cg o CD h/lx>tftftMHMI 
L/fc^>ffi^;U^>K» (PZT) (OVfr^R^Zt 
^□7^*-f h*B**4 0 O^ttr^ffiffllzfc^TSBa-r 

[0 2 2 0] BHfc£3*ft4tK WV^hJ-f V^nsR 
K*r;W3-;M6* (0. 4MCDPZTVOM 3mLlc 

[0 2 2 1] £D7y®©CQtae®£, TEMi7<?D 
yyyHfcKLT, S EM&UTEM (2 0 0 kV, 

1 2 5 0 kV) KJ;D1«8FF*. 

[0222] uoktisT* wftfoammtii-tzc* o 

0$+«^S (02 6) fc, C«0O7-f-V«O»* (■ 

2 7) fltRSStt*. TEMHRKitK 7-f^*C 

e ohmr* wt-fr <<i i o>»^^s^isjt-rsc 

WT*, HRTEM (1 2 5 0 kV) SfWfci 

0, Co o©#Uv-fls**SttSn*- ^26TtePZ 

[0 2 2 3] g%W7 

^^>K^3>*ft (PZT) WJVtCe o<K> 



-13- 



25 

[0 2 2 4] C<OM<Z>m$)\±* C6 0^)h;VX>fiSlg 

mt^ vyDtr;w7;m— jv (ip) ^Mic^vix, 

[0 2 2 5] ZOWVU. 9mL<&A<7JWK*K:C 
6 o Ob^X^S^^SmL^a^a^ I 
P 3mL^^HftffiiA/t, Ce o Hl/X>&Sl&*£ 
- 1 p <P$8y¥-®£J£j3fcL, SiaUTC 6 o GO^H^ 

[0 2 2 6] *S^bT> $HI££±SSC>ifc-i£#M.i;<0 

££ttarcc6 oaffd^ajr^. c isolate, v-r 

[0 2 2 7] &%<DCs o^S«TEMaSlC<fct>T 

e o ea^)g^fi^o< i i o>Tfc^fc„ 

[0 2 2 8] gjgglg 

[0 2 2 9] *«lTtt, C 6 o h;VX>fi»»tt > -f y 
^□bVUT;V3-;V (IP) K-ffffIB«ffH 

[0 2 3 0] Z<om-?\Z, n*>tl%C6Q&tm&\ZZ> 

[0 2 3 1] 1 0 0mL£-#-K:C6 o <Dh;Vx>fl 
fD&j&3 0mL£&^&#.v MIC, -f s J^UM)V7))fU 

-;KIP) 3 0mL*JWl>ftV>«fc»*fctt«& 
ArT, R-«JMBfcffcsftU S»T»EbTCs o (Of* 
ttttaeSEM, »5feXRD, TGs DTA 

10C/», *St+) » FT— I RlcJ; D#?#nF£„ 

[0 2 3 2] «g&£tT> ce o<Dh;^x>ga^^8^g- 
I pcwfcjHsnrtt. coo 09«M«ttA««saizdttt-r« 

/*m, SS^jSbnm—lminT, Mtt&ftSWfeStT 

[0233] ©*xiaim5f;t^— >tk, icfc&c* o 

&7j?tifi, »^*8W>tt*«£<0l&*. a = 1 . 4 2 5 
5±0. 0 0 3 3 nm«h^D, 7COCe o <P a = 1. 4 

175±0. 0 0 1 4nmfcttttUTtoT3tatt]$B*<£i 
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(14) #§20 0 3-1 60 0 

[0 2 3 4] *fe> B 2 9 iZTjs-t £ O IC, TG— DTA 

[0 2 3 5] ifc, C^SIJa®ffT$S:tW^ 
So TEMRRfc^^Tfia^ftBBWUfctCaaB* 

/0 [0 2 3 6] gaSW9 

[0 2 3 7] cmt 2f^CO^MTC« o (DiatefB^® 

[0 2 3 8] tH«MAIc«. 2ffiB»q«EU -*tt« 
fitfHffi^RH — Bfi>nu Wtffcnm^lcmtiB 

2<? [0 2 3 9 ] C e o M-tt»&tt9i«fcNWBft»bTd3 
(0240] ffliS^2jR<0|f-M^SSU/t:a:C 

[0 24 1] ^gSflfl 0 

C 6 o »#iBi&0«jg±<&4#tfc£ WUBrfBtoHL (T E 
M) > Xftglft (XRD) SW-'Jx^^ 
30 (FT- I R) tCfcDSH'**. 3Sfl%^)Cco (9 
9. 5%, ME R Corp. , Tucson, A 

(9mL) fcffi€f* jfcv*"C*f V^nif;P7;v3^ 

[0 2 4 2] #h;Vfcatl/TT;U5#-f;VTal*U» 
(RT, »21t) T»SU Cao^afiUfc» 
tlc^a^a:®^^^. ^7c, 1 0 0mL<Otf-*— «JB 
40 V>T±R(D C 6 o £HMN1€:«&. 

[0 2 4 3] »»(D«jfi»#r^ FT - I R, XRD> 
SOTEM, JEM-1 2 5 0 (1 2 5 0 kV) iCckD 

[0 244] B3 0C*TJ:5C, WttfSfiOFT- I 

□ KJI/ 7 )V u - JVO WSL ^ ttaiK ftte 
[0 2 4 5] ^3 0*^6. 556. 604, 72 

JO 5. 1 0 7 3, 2£tf 1 6 3 6 cm" > <0grLV»fc?*-£r*t 
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27 

(0 2 4 63 ftHKMIi. 031 IC^TT EM«»^ 

-BIB (0^|ffl3B» IfctfCe o^y^>< 1 
0 0 > i 5 • 03 2IC9TJ;9ft« Coot/ 

*-fX*-»»ttT«> "2 + 2" f*ttBfc*5 f JW«»fc 

(0 2 4 8] C e o 1-S 0* J: 



28 



10 



[ 0 2 4 9 ] £ 2 »»»HSaStgffl»CD#Sa7- U 
Xg^ft (F F T« *6*»fcC eot/!)^ *#-C9 
ttTOBIBM^ X«B$rftl;:«fc-3T*«>fcHiC 6 o gHO 

teTBoRm aw, x»n««£J::pT#ftfcC6 oa- 
wi&ft^jfryBiHBa*^?". 
[0250] C6o^/9-f^*-^ezo)aM©wfaiH 

»*, coo^y^-rx*-^^T> ceo^rassss 
defies o jfefiKJt^Tss A/i?^ -5 c fc 

[0 2 5 1] l/*6C» Co ot/^W-iOW 
H£««*+*Ce o»KttAO(Z20)cOamiH»;»BC 

[0 2 5 2] 
[*2] 



grg^sj^g zeaffcjt^tt xmsotusb 



aiuc aoi) t 

(002) c. (002) I 
(220) c. (200) t 



0. 609*0,013 
0. 738*0- 031 
0.481*0. 00$ 



0, 81 7S 



0.5006 



0.8175*0. 0030 



0.5006*0. OOlfi 



[0 2 5 3) 

>«<&»S4i»'v<0Jfcfe *njBfc ft*. 
[0 2 5 4] *^C9^8ffl^Sie^ffi^^n 
H* ^<&Bl»«&*fc*B2W«Rfc*m>*«-» 

^gsfet-r-s^aB^^^Bsr, *>>o, io-4oo 
[■2] bkdrwiht**- 

[03] jaSt0«079-l/>?<^©SEM«*5ft 
[04] 77-V>7<t^)SEM-EDXMfeI 

[05] ^ ?-^>9<*eo»*x»H«rB»-c* 

[06] ^SL^7^-l/>7^irO^#:S^figfe«: 

[®7] Coo ^-<x#-;&tfC6 o^/»>>f t;^— 



50 



40 



JO 



(*EP) ©SEM«ft5*-rBHft»a«*T**. 

[H8] Ceo t/*-{^*-08a«?Haft«* 
STHHft«9ST*0» (a) (b) ttqQfilVtt 
*s (c) ttftBttBBTOnfrBB&R'f. 

[09] Ce o 1- / O J X#--<blim<D5£2£^mffiL 

[01 o] Co o >5 *r atw- j 4 TsU-am 

[0iD ceot;^ oaiatt^BnaB* 

[012] (a) ttCs 8t;9-fX*-OR»iffi 

aia«TMa«6stiBSfw wt* o , (to « 

(a) «<?)7-r^^JeK*FPT«*^TBHftffl^ 

[013] Ce o^y*^;Ub— <DBift«^B«ttft 
*^rBBftffl^a-C«0» (a) (b) 
l«WWO«*tt, (c) IMFBB^, (d) lifflR 

[014] fttf«**-frfcC6 oNW0SBM»6* 

[015] ftWa5»S*fcC5 o «>>f X#-OTEM 

[SI 6] a^^inCe oNWOTEMat^tB 

[017] 3**»jDC 6 o NW(PEWftffl2pJ?-e& 
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29 

K>. (a) SHRTBMfe (b) ttPFT«*«T. 
[018] IS^5 MinOCe o V 4 <D I -Vft 

[SI 9) 2 um. 3 am, 5 umOIg^CDaC?^ 
JJDC6 oViXft—o) I -VffllTefcS. 
[El 2 0 ] C 7 o $t#¥«£S 0c3» 0B1irftA9A 
(a) «SEM«T»0. (b) tt (a) <Dft 

[02 1] C 7 o NWtf)0®<ft#2p:KT$ 0 , ( a ) 
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